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但关于 PCBs 对胰腺毒性的机制研究仍然很不清楚。本研究以 C57BL/6 品系青春
期雄性小鼠为研究对象，研究环境水平的 PCBs 对胰腺的毒性影响。采用浓度分
别为 0.5、5、50 和 500 μg/kg 的 Aroclor 1254，通过灌胃法对小鼠进行染毒，每
三天灌胃一次，暴露持续 50 天。主要研究结果如下： 






（Proliferating cell nuclear antigen, PCNA）均出现显著性降低，PCNA 的 Western 
blot 结果也显示出胰腺的 PCNA 蛋白表达量有所下降，这表明 Aroclor 1254 能够
抑制胰腺的增殖。Western blot 检测胰腺的雌激素受体 α （Estrogen receptor α，
ERα）并无明显性变化，说明 Aroclor 1254 对胰腺不表现为雌激素效应或表现为
弱雌激素效应。 
3、利用基因芯片技术，开展 Aroclor 1254 对小鼠胰腺差异表达基因的研究，
获得典型 PCBs 的基因表达谱，共筛选出 195 个差异表达基因，其中不同 Aroclor 
1254 暴露组（5，500 μg/kg）之间的共同差异基因 27 个，27 个中有 20 个为已知
基因，全部表现为表达下调。应用分子注释系统（Molecule Annotation System, 
MAS）结合 Cluster、Gene Ontology 和 Pathway 分析对差异表达基因信息和功能
以及所参与的信号通路进行挖掘和注释。应用实时荧光定量 PCR（Real-time 
fluorescent quantitative PCR，Real-time PCR）对部分差异表达基因进行了 mRNA
水平的验证，结果证明了芯片检测的可靠性。 


























































As one of the persistent organic pollutants, Polychlorinated biphenyls (PCBs) 
has raised much concern. It has been reported that PCBs associated with Diabetes and 
pancreatic cancer. However, the effects and mechanisms of PCBs on the islets and 
exocrine pancreas are still unclear. The aim of this study was to examine the toxic 
effects of PCBs on the pancreas in male mice and to look into the toxicological 
mechanism involved. In the present study, C57BL/6 strain male mice which were 
chosen as the research objects, were orally administered with Aroclor 1254 (0.5, 5, 50, 
500 μg/kg) once every 3 days. At 50 days after the treatment, the mice were scarificed. 
Several indexes were assayed, the results were as follows: 
1. After Aroclor 1254 exposure for 50 days, the body weight of the mice was 
shown no significant difference between the Aroclor 1254 treated group and the 
control. The pancreas weight were shown decreased in a dose-dependent manner. In 
the exocrine pancreas, acinar atrophy was observed after exposure.  
Immunohistochemical staining with insulin and glucagon-specific antibodies showed 
that insulin levels were significantly elevated and that of glucagon was elevated 
though no significant differences were shown. The serum insulin levels were 
significantly decreased though the blood glucose levels were shown no significant 
alteration.  
2. The percentage of proliferating cell nuclear antigen (PCNA) positive cells was 
decreased both in the islets and in exocrine acinar cells which was detected with 
immunohistochemistry method. Western blot also confirmed that Aroclor 1254 
treatment decreased the PCNA expression in the pancreas. The results strongly 
indicated that Aroclor 1254 inhibited cell proliferation of pancreas. Estrogen receptor 
α (ERα) protein expression which showed no significant alteration performed by 
western blot, indicated that Aroclor 1254 have no estrogenic activity or weak 
estrogenic activity to the pancreas. 















pancreas by using cDNA microarray analysis. A total of 195 differentially expressed 
genes were identified including 27 differentially expressed genes both in Aroclor 
1254 groups (5 and 500 μg/kg). Among 27 genes, 20 were known genes and all were 
down regulated. Molecule Annotation System (MAS) combined with hierarchical 
clustering, KEGG and gene ontology (GO) database were used for further 
bioinformatics analysis . The real-time fluorescent quantitative PCR (Real-time PCR) 
revealed a similar expression pattern with microarray results which validated the 
reliability of cDNA microarray results. 
4. We analyzed the among 195 differentially expressed genes combined with PCBs 
and pancreatic diseases by using comparative toxicogenomics (CTD) database. We 
found 103 genes associated with pancreatic diseases in which 12 genes related with 
both PCBs and the pancreatic diseases. Core network was established between these 
12 genes to predict their relationships. It may provide the insights into the molecular 
toxic mechanism of PCBs on the pancreas.  
 
Keywords ： Polychlorinated biphenyls, Aroclor 1254, pancreas, toxicity, 
























年 12 月，多氯联苯 (Polychlorinated Biphenyls，PCBs) 被列入斯德哥尔摩公约，









分子上联结有 1 到 10 个数目不等的氯原子。它的基本结构由 Wiegel 和 Wu[3]提
出，结构式如图 1 所示：               
 
图 1. 多氯联苯的结构式 
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